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[57| ABSTRACT 

Monoclonal antibodies that recognize a stage-specific 
antigen on immature human marrow cells arc provided. 
These antibodies are useful in methods of isolating cell 
suspensions from human blood and marrow that can be 
employed in bone marrow transplantation. Cell suspen- 
sions containing human pluripotent I ympho- hematopoi- 
etic stem celts are also provided, as well as thervputtc 
methods employing the cell suspensions. 

5 Claims. No Drawings 
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human stem cells 

The invention described herein wu nude with Gov. 
eroment support under ft gram of award from the De- 
partment of Heilih and Human Service*. Hie Govern- 
n»rm ha* certain right* m (hi* invention. 

TECHNICAL HELD 

The present invention ii diiecied to cell population* 
useful in bone marrow transplantation, as well as im- 
mortal cells producing monoclonal antibodies to human 
uem cell*. 

BACKGROUND OF THE INVENTION 

Bone marrow transplantation is an effective therapy 
for an increasing number of diseases. Graft Venus Host 
Disease (GVHD), however, limits bone marrow trans- 
plantation to recipients with HLA-matchetf sibling do- 
nors. Even then, approximately half of the allogenic 
bone marrow transplantation recipients develop 
GVHD. Current therapy for GVHD is imperfect and 
the diseas e can be disfiguring and/or lethal. Thus, risk 
of GVHD restricts the use of bone marrow transplanta- 
tion to patients with otherwise fatal diseases, such as 
malignancies, severe aplastic anemia, and congenital 
immunodeficiency states. Less than 1000 bone marrow 
transplantations per year are currently performed in the 
United States. Many other patients have diseases that 
might be treated by marrow cell transplantation (such 
as sickle cell anemia) if GVHD were not such a serious 
risk. 

The potential benefits from expanded use of bone 
marrow transplantation have stimulated research on the 
cause and prevention of GVHD. It has been shown that 
donor T lymphocytes cause GVHD in animals. Re- 
moval of T lymphocytes from donor marrow inocula 
(“grafts") prevented the subsequent development of 
GVHD in mice, dogs and monkeys. Similar trials in 
humans with monoclonal antibodies against human T 
lymphocytes are now in progress. Preliminary results, 
however, suggest only attenuation of GVHD. not a 
cure. Similar results have been achieved with E-rosette 
and soybean lectin depletion of T lymphocytes. An- 
other approach under investigation is the use of anci-T 
lymphocyte monoclonal antibodies conjugated to tox- 
ins. such as ririn. 

As of yet, however. GVHD has not been prevented 
or cured in bone marrow recipients. A continuing need 
exists, therefore, for new methods of combatting Graft 
Versus Host Disease. 

Donors of bone marrow are also faced with undesir- 
able procedures and risks. The current procedures for 
harvesting bone marrow are expensive and painful. 
Furthermore, the current donation procedure is accom- 
panied by the risks associated with anethesia. analgesia, 
blood transfusion and possible infection. It would be 
desirable, therefore, to improve the current method of 
harvesting marrow from donors. 

SUMMARY OF THE INVENTION 

H is an object of the present invention to reduce or 
eliminate GVHD associated with bone miaow trans- 
plantation. 

Another object of the present invention is to provide 
monoclonal antibodies that selectively bind immature 
bone miaow cells. 
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A further object of the present invention t* to provide 
a method for preparing a cell population useful for stem 
cell transplantation that is enriched in immature mar- 
row cells and substantially free of mature myeloid and 
5 lymphoid cells. 

Yet another object of the present invention is to pro- 
vide a method of collecting donation* useful for stem 
ceil transplantation that avoids the disadvantages of 
conventional marrow harvesting techniques. 

10 Still another object of the present invention is to 
provide a therapeutic method of transplanting stem 
cells that can extend the use of stem cell transplantation 
of the treatment of non-faui diseases. 

These and other objects of the present invention are 
1 3 achieved by one or more of the following embodiments. 

In one embodiment, the present Invention provides a 
monoclonal antibody that recognises an antigen on 
human pJunpotent Jymphohematopoietic stem cells, but 
does not recognize an antigen on normal, human mature 
20 lymphoid and myeloid cells. 

The present invention also provides a monoclonal 
antibody to nonnal, immature human marrow cells that, 
is stage-specific and not lineage dependent, said anti- 
body (a) recognizing an antigen on nonnal. human 
23 blood or bone martow (i) colony-forming cells for 
granulocytes/ monocytes (CFC-GM), (ii) colony-form- 
ing ceil* for erythrocytes (DFU-E). (iii) colony-forming 
cells for eosinophils (CFC-Eo), (iv) multi potent colony- 
forming cells (CFC-GEMM). and (v) Immature iym- 
30 phoid precursor cells: (b) recognizing an antigen on • 
maximum of about 5% nonnal, human marrow cells 
and a maximum of about I normal, human peripheral 
blood cells: and (c) not recognizing an antigen on nor- 
mal, matuie human myeloid and lymphoid cells. 

33 The present invention also provides a monoclonal 
antibody that recognizes the antigen recognized by the 
antibody produced by the hybridoma deposited under 
ATCC Accession No. HB-«4«3. 

The present invention further provides immortal cell 
40 lines that produce the above antibodies. 

In still another embodiment, the present invention 
provides a method of producing a population of human 
cells containing piuripotent lympho-hematopoietic stem 
cells comprising: (a) providing a cell suspension from 
43 human tissue, said tissue selected from the group con- 
sisting of marrow and blood: (b) contacting said ceil 
suspension with a monoclonal antibody to immature 
human marrow cells that is stage-specific and not lin- 
eage dependent, said antibody recognizes an antigen on 
50 human piuripotent lympho-hematopoietic stem cells, 
but docs not recognize an antigen on mature, human 
myeloid and lymphoid cells; and (c) separating and 
recovering from said cell suspension the cells bound by 
said antibody. 

53 In a further embodiment, the present invention pro- 
vides a method of providing a population of human cells 
containing piuripotent lympho-hematopoietic stem cells 
comprising: (a) providing a cell suspension from human 
tissue, said tissue selected from the group consisting of 
60 roaaow and blood; (b) contacting said cell suspension 
with a solid-phase linked monoclonal antibody to imma- 
ture human marrow cells that is stage-specific and not 
lineage dependent, said antibody recognize* an antigen 
on human piuripotent lympho-hematopoietic stem cells, 
63 but does not recognize an antigen on mature human 
myeloid and lymphoid cells: and (c) separating unbound 
cells from solid-phase linked monoclonal antibody after 
said contacting; and (d) recovering bound cells from 
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uid solid-phase linked monoclonal antibody after sepa- 
rating said unbound cells. 

Yet another embodiment of the present invention 
provides a suspension of human cells comprising plunp- 
otent lyrapho- hematopoietic stem cells substantially 3 
free of mature lymphoid and myeloid cells, as well as 
therapeutic methods employing such a cell suspension. 


DETAILED DESCRIPTION OF THE 
INVENTION 
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The present invention prarvkkaa significant advance 
us the an of bone marrow transplantation. An antigen 
hat been discovered th at is expressed on immature, 
normal human marrow cells, including plunpotem lym* 
pho- hematopoietic stem cells (stein ceils). Stem cells I) 
have the ability to restore, when transplanted, the pro* 
duction of hematopoietic and lymphoid cells to a pa- 
tient who has lost such production due to. for example, 
radiation therapy. Unlike other antigens to which 
monoclonal antibodies have been developed, the anti* 20 
gen disclosed herein is not expressed by mature myeloid 
or lymphoid cells, yet appears on ail colony-forming 
myeloid progenitors assayed to date. The newly discov- 
ered antigen is a stage-specific antigen that appears on 
bone marrow ceils desirable for use in a bone marrow 25 
transplant, yet is not expressed on (he more mature 
lymphoid cells which have been implicated as the cause 
of Graft Versus Host Disease. Futhermore. it has been 
found that the newly discovered antigen is not ex* 
pressed on the peripheral blood cells that would be 30 
unnecessary or unwanted for stem cell transplantation, 
thus permitting the isolation of stem cells from human 
blood. The present invention also provides monoclonal 
antibodies which facilitate the isolation of the desired 
cells and make possible improved therapeutic tech- 35 
niques that significantly contribute to the understanding 
and prevention of Graft Versus Host Disease. The iso- 
lated stem cells can also be employed to produce panels 
of monoclonal antibodies to stem cells. 

The newly discovered antigen has been designated 40 
My* 10. This antigen was identified by a monoclonal 
antibody raised against the KG* I a human leukemic cell 
line. The KG*1A cell line arose as a spontaneous tissue 
culture variant from the KG- 1 myelobtaxtic leukemic 
ceil tine derived from a patient with nonlymphocytic 45 
leukemia See Koefflcr et lL. (1978) Science 200: 1153; 
Koeffler et aL (1980) Blood 561 265. Both die KG-la 
and KG* I leukemic cell lines are available from Dr. 
David Golde, at the University of California. Los An* 
fclcs. 30 

The My- 10 antigen is expressed as a cell-surface anti- 
gen on the KG* la and KG*1 ceil lines. The antigen is 
tmmunoprecipitated from extracts of these cell lines as • 
protein of approximately 115 kD (VilodaJton) apparent 
molecular weight. The My- 10 antigen is also expressed 55 
on a number of fresh acute leukemia (both lymphoid 
and non-lymphoid) blast cell specimens. 

My- 10 is expressed on very few normal human pe* 
ripherti blood cells or marrow cells. Assays detect 
My-10 antigen on a maximum of about 5% of the nor* 60 
mai human marrow cells and a maximum of about 1% 
of normal human peripheral blood cells. Various assay 
techniques have been employed to test for the presence 
of the My* 10 antigen and those techniques have not 
detected any appreciable number (i.e., not tigmficandy 65 
above background) of normal, mature human myeloid 
and lymphoid cells in My-10-posttive populations. In- 
deed. the ability to detect My* 10 antigen diminishes 


rapidly as blast cells differentiate imo mature myeloid 
and lymphoid cells. 

The indirect immune adherance ("panning") tech* 
tuque is an appropriate assay to separate the rare My- JO- 
positive normal human bone marrow cells from the 
predominant My-10-negative marrow cells. Over 50% 
of the My- 10- positive marrow cells found by this tech- 
nique are blast cells of heterogeneous morphology. 
Only rarely are progrtnulocytes. promonocytes and 
more mature granulocytic or monocytic cells found in 
the My- 10-positive cell fraction. Confirming results 
with even higher purity of isolated My- 10-positive cells 
are achieved with immune resetting and fluorescence- 
activated cell sorting (FACS). 

The My-10 antigen is expressed on colony-forming 
cells of all marrow or blood cells lineages tested to date. 
For example, over 90% of the colony-forming cells- 
gianuiocyte/cnonocyte (CFC-GM) are isolated in the 
My- 10-positive fraction obtained by panning marrow 
cells. Like CFC-GM. the colony-forming cells for pure 
colonies of eosinophils (CFC-Eo) are My- 10-positive. 
Large crythroid colony-forming progenitor cells 
(BFU-E) are aijo almost uniformly My- 10-positive. 
Mixed multi potent colony- forming cells (CFC- 
GEMM) also express the ceil surface antigen. My-10. 
Only about half of the presumably more differentiated 
progenitors of smaller erythroid colonies ("CFU-E- 
like") were in the My- 10-positive population obtained 
by panning. Erythroid cells more mature than erythroid 
blasts are uniformly My- 1 0-negative. These results indi- 
cate that the cell surface My* 10 expression decreases 
sharply between the large, immature BFU-E stage and 
the latter stages of erythroid maturation. 

My-10 antigen is also found on immature lymphoid 
precursor cells. These immature lymphoid cells can be 
identified, for example, by detecting the presence of 
nuclear terminal deoxynucleotidyl transferase (TdT) as 
described by Bollum. (1979) Blood 54: 1203. Approxi- 
mately 5-30% of My* 10- positive marrow cells have 
been found to be TdT-posttive in several experiments. 
Less than 1% of the My-10-negattve marrow cells were 
TdT- positive. 

Thus. My*t0 is a stage-specific antigen that is detect- 
able on normal, human marrow or blood colony-form- 
ing cells and immature lymphoid precusor cells, but not 
on nonnaL mature human lymphoid and myeloid cells. 
The antigen is not lineage dependent, but appears on a 
spectrum of !ympho*hematopoietic progenitor cells. 

Anti-My*IO antibodies are extremely useful in hema- 
topoietic research because an a- My- 10 antibodies label 
the lympho-hematopoetic progenitor cell subset more 
specifically that any previously described antibody. An 
anti-My-10 antibody recognizes an antigen on the small* 
est percentage of more mature marrow cells reported 
and allows the isolation of relatively pure populations of 
immature lympho-hematopoietic ceils in a single step. 
My- 10-positive marrow cells recovered with anti-My- 
10 antibody can be an appropriate control normal cell 
population to compare with leukemic blast cells and to 
use in studies on the mechanisms of action of cells, 
factors and genes which regulate hematopoietic cell 
proliferation and differentiation. The near 100% recov- 
ery of most in vitro colony -forming cells in the My-10- 
positive marrow cel! subpopulaiion indicates that My- 
10-negative accessory cells are not necessary for the 
growth and differentiation of these progenitor cells. 
Anti*My*i0 antibodies also have important therapeutic 
application because they allow (he recovery of hemato- 
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poittic stem cell enriched, mature lymphocyte-depleted 
ceil populauoas for use in human stem cell transplant** 
tioo. 

Anti-My*10 antibody is unique in that it recoemics an 
antigen on the progenitor cell* CFC-GM, BFU-E, 
CFC-Eo, and GFC-CEMM. but does not recognize an 
antigen on mature, human myeloid or lymphoid cell*. 
Anti-My*10 an c body also precipitates a protein form an 
extract of many human leukemic cells (eg., KG-l or 
KG-la cell*), and is generally found to selectively bind 
a maximum of about 5% normal, human marrow cell* 
and a maximum of about 1% normal, human peripheral 
blood ceils. 

Monoclonal anti-stem cdf antibodies can be pro* 
disced readily by one skilled in the art. The general 
methodology for making monoclonal antibodies by 
hybridoroas is now well known to the art. See. e.g.. M. 
Schreier et aL, Hybridoma Techniques (Cold Spring 
Harbor Laboratory 19*0); Hammering et ai.. Mono- 
clonal Antibodies and T-Cell Hybndomas (Elsevier Bio- 
medical Press 1981); Kennett et Monoclonal Antibod- 
ies (Plenum Press 1980). Immortal, antibody -accreting 
cell lines can also be produced by techniques other than 
fusion, such as direct transformation of B*lymphoc\»es 
with oncogenic DNA or EBV. Several antigen sources 
can be used, if desired, to challenge the norm*! B-Iym- 
phocyte population that is later converted to an immor- 
tal cell line. 

For example, the KG-la or KG-1 ceU linei (prefera- 
bly the KG-la cell Une)c.vi be used as an immunogen to 
challenge the mammal (e.g., mouse, rat, hamster, etc.) 
used as a source for normal B-lymphocytes. The anti- 
gen-stimulated B-lymphocyte* xit then harvested and 
fused to a a immortal cell line or transformed into an 
immortal cell line by any appropriate technique A 
preferred hybridoma producing a monoclonal anti-My- 
10 antibody is produced by challenging • mouse with 
the KG-la cell line and fusing the recovered B-lym- 
phocytes with as immortal mouse plasmacytoma cell. 
Antibody -producing immortal cells can be screened for 
anti-stem cell antibody production by selecting clones 
that are strongly reactive with the KG-la or KG-l 
cells, but not reactive with granulocytes from a panel of 
human donors. Antibodies produced by clones which 
show those properties can then be screened for the 
additional properties of anti-stem cell antibodies. 

A mouse hybridoma producing monoclonal anti-My- 
10 antibody was deposited with the American Type 
Culture Collection (ATCC), 12301 Parklawn Drive, 
Rockville, Md. 20832. on Jan. 23, 1984. and assigned 
ATCC Accession No. HB-8483. The present invention 
encompasses in a preferred embodiment any mono- 
clonal antibody that recognizes the My- 10 antigen, i.e., 
the antigen recognized by antibody from the hybridoma 
ATCC HB-8493. In another preferred embodiment, the 
present invention contemplates monoclonal antibodies 
that correspond to the monoclonal antibody produced 
by ATCC HB-8483 and, in a particularly preferred 
embodiment, the ATCC HB-8483 antibody One anti- 
body corresponds to another antibody if they both rec- 
ognize the same or overlapping antigen binding riles as 
demonstrated by, for example, a binding inhibition as- 
say. 

An alternative to the above method of producing 
monocional anti-stem cell antibodies employs the 
My- 10 antigen directly as an Immunogen. The mono- 
clonal antibody produced by hybridoma ATCC HB- 
8483 can be readily employed to precipitate the My- 10 
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antigen. For example. My- 10 antigen can be tmmuno- 
precipitated from cell extracts of the KG-la or KG-1 
cell lines, or since My- 10 i* expressed by many other 
acute leukemic cells, the antigen can be obtained from 
3 cell extracts from these sources as well. The precipi- 
tated antigen can be used as an immunogen in place of 
the KG-la or KG-l cell line in the above method. By 
application of any of the above methods, one skilled in 
the an can readily produce a panel of monoclonal anti- 
to stem cell and anti-My-10 antibodies. 

Another alternative is to use an anti-My-10 antibody 
in the production of monoclonal antibodies that recog- 
nize different antigens on stem cells and the immature 
marrow cells. The cells isolated from blood and mar- 
15 row with anti-My- 10 antibody can be used as an Immu- 
nogen. as described above, to produce a panel of mono- 
clonal antibodies against stem cells and immature mar- 
row cells. The production of such anti-stem cell anti- 
bodies is greatly facilitated by (he use of substantially 
20 pure populations of lympho-hematopoielic precursor 
cells provided by the anti-My. 10 antibody as an immu- 
nogen. The specificities of such antibodies can be deter- 
mined readtiy through routine screening by one skilled 
in the an. Thus, additional stage specific. lineage inde* 
23 pendent antigens (and antibodies to these antigens) can 
be identified by those of skill in the art. 

At indicated above, one application for monoclonal 
antibodies to stage-specific, lineage independent anti- 
gens on stem cells i$ the isolation of a highly enriched 
30 source of stem cells for human bone marrow transplan- 
tation. Such sources of stem cells can prevent or attenu- 
ate Graft Versus Host Disease. Anti-stem cell mono- 
clonal antibodies (e.g., anti-My- 10 antibody) can also be 
used to isolate stem cells for autologous reinfusion, for 
33 example, in the treatment of antigen- negative (e.g^ My* 
10-fiegattve) leuketnise or other malignancies. 

The present invention contemplates any method em- 
ploying monoclonal antibodies to separate stem cells 
from mature lymphocytes In the marrow or blood. 
40 Generally, a ceil suspension prepared from human tis- 
sue containing cells (i.e.. marrow or blood cells) b 
brought into contact with monoclonal antibody (e.g^ 
anti-My-10 antibody) (i) to immature marrow cells that 
is stage-specific, and nor lineage-dependent; (ii) that 
43 recognizes an antigen or normal, human stem cells; and 
(iff) that does not recognize an antigen on normal, ma- 
ture human myeloid and lymphoid cells. CcJls which 
have been bound by the monoclonal antibody are then 
separated from unbound cells by any means known to 
30 those skilled in the art. 

Various methods of separating anti bod y*bound cells 
from unbound cells are known. For example, the anti- 
body bound to the ceil (or an anti-isotype antibody) can 
be labeled and then the cells separated by a mechanical 
33 cell sorter that detects the presence of the labet 
Fluorescence-activated cell sorters are well known in 
the art In one preferred embodiment, the anti-stem cell 
antibody is attached to a solid support. Various solid 
supports are known to those of skill in the art, including, 
60 but not limited to a g arose beads, polystyrene beads, 
hollow fiber membranes and plastic petri dishes. Cells 
(hat are bound by the antibody can be removed from 
(he cell suspension by simply physically separating the 
solid support from the cell suspension. Preferred proto* 
65 colt, however, will be described. 

Selective cytapheresis can be used to produce a cell 
suspension from human bone marrow or blood contain- 
ing pluripotent lymphohematopoeitic stem cells. For 
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example, marrow can be harvested from a donor (the 
patient in the case of an autologous transplant; a donor 
in the case of an aJiogemc transplant) by any appropri- 
ate means. The marrow can be processed as desired, 
depending mainly upon the use intended for the rccov. 5 
ered cells. The suspension of marrow cells is allowed to 
physically contact, for example, a solid phase-linked 
monoclonal antibody that recognizes an antigen on the 
denied cells. The solid phase- linking can compme, for 
instance, adsoibtng the antibodies to a plastic, nrtnoed* 10 
lulose or other surface The antibodies can also be ad- 
sorbed on to the walls of the large pores (sufficiently 
targe to permit flow-through of ceils) of a hollow fiber 
membrane. Alternatively, the antibodies can be cova* 
lently linked to a surface or bead, such as Pharmacia 13 
Sepharose 6MB macrobeads <§X The exact conditions 
and duration of incubation for the solid phase-linked 
antibodies with the marrow cel! suspension will depend 
upon several factors specific to the system employed. 
The selection of appropriate conditions, however, is 20 
well within the skill of the art. 

The unbound cells axe then eluted or washed away 
with physiologic buffer after allowing sufficient time 
for the stem ceils to be bound. The unbound marrow 
cells can be recoveted and used for other purposes or 23 
discarded after appropriate testing has been done to 
ensure that the desired separation had been achieved. 
The bound cells are then separated from the solid phase 
by any appropriate method, depending mainly upon the 
nature of the solid phase and the antibody. For example, 30 
bound cells can be eluted from a plastic petri dish by 
vigorous agitation. Alternatively, bound cells can be 
elated by enzymatically "nicking” or digesting a en- 
zyme-sensitive “spacer” sequence between the solid 
phase and the .antibody. Spacers bound to agarose beads 33 
are commercially available from, for example, Phar- 
macia. 

The eluted, enriched fraction of cells may then be 
washed with a buffer by centrifugation and either cryo- 
preserved in a viable state for later use according to 40 
conventional technology or immediately infused intra- 
venously into the transplant recipient. 

In a particularly preferred embodiment, stem cells 
can be recovered directly from blood using essentially 
the above methodology. For example, blood can be 45 
withdrawn directly from the circulatory system of a 
donor and percolated continuously through a device 
(eg., a column) containing the solid phase-linked mono- 
clonal antibody to stem cells and the stem cell-depleted 
blood can be returned immediately to the donor's rircu- 50 
latory system using, for example, a conventional hetna- 
pberests machine. When a sufficient volume of blood 
has been processed to allow the desired number of stem 
cells to bind to the column, the patient is disconnected. 
Such a method is extremely desirable because it allows 53 
rare peripheral blood stem cells to be harvested from a 
very large volume of blood, sparing the donor the ex- 
pense and pain of harvesting bone marrow and the 
associated risks of anesthesia, analgesia, blood transfu- 
sion, and infection. The duration of aplasia for the traits- 60 
plant recipient following the marrow transplant can 
also be shortened since, theoretically, unlimited num- 
bers of blood stem cells could be collected without 
significant risk to the donor. 

The above methods of treating marrow or blood cell 65 
suspensions produce a suspension of human cells that 
contains pluripotent lymp ho* hematopoietic stem cells, 
but substantially free of mature lymphoid and myeloid 
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cells. The cell suspension also contains substantially 
only cells that express the My- 10 antigen and can re- 
store the production of lymphoid and hematopoietic 
cells to a human patient that has lost the ability to pro- 
duce such ceils because of. for example, radiation treat- 
ment. By definition, a cell population that can restore 
the production of hematopoietic and lymphoid cells 
contains pluripotent lymp ho- hematopoietic stem ceils. 

The above cell populations containing human plurip- 
oient lympho-hematopoetic stem cells can be used in 
therapeutic methods such as stem cell transplantation as 
welt as others that are readily apparent to those of skill 
in the an. For example, such celt populatiom can be 
administered directly by I.V. to c patient requiring a 
bone marrow transplant in an amount sufficient to re- 
constitute the patient's hematopoietic and immune sys- 
tem. Precise, effective quantities can be readily deter- 
mined by those skilled in the art and wit] depend, of 
course, upon the exact condition being treated by the 
therapy. In many applications, however, an amount 
containing approximately the same number of stem cells 
found in one-half to one (iter of aspirated marrow 
should be adequate. 

The following examples arc provided to iHusttue 
specific embodiments of the present invention. The 
examples arc included for illustrative purposes only and 
•re not intended to limit the scope of the present inven- 
tion. 


EXAMPLE I 

DEVELOPMENT OF AN ANTI-MY-10 
MONOCLONAL ANTIBODY 

The monoclonal antibody, anti-My-10, was produced 
by hybridizing SP-2 plasmacytoma cells with spfcao- 
cytes from a BALB/cJ mouse which had been repeat- 
edly immunized with viable KG- la cells. Four to 
twelve week old BALB/cJ female mice were obtained 
from the Jackson Laboratories (Bar Harbor. Me.), and 
utilized for development and production of monoclonal 
antibodies. KG- la cells were obtained from Dr. D. 
Golde (UCLA). 

Antibody secreting hybrid omas were pro d uced by 
fusion of mouse plasmacytoma cells with spUmocytes. 
using the techniques of Kohler and Mthteta, (1975) 
Afotvre 236: 495, as modified by Fazekas de St Groth 
and Scheidegger, (1980) J. fmmunoL Methods 35:1. A 
BALB/cJ female mouse was hyperimmunized by intri- 
peritoneaJ injections (four injections over a four month 
period) of approximately 10 million washed, viable 
KG- la cells in saline: the fourth of these injections was 
five days poor to fusion. Three and four days prior to 
fusion, the mouse was boosted intravenously with 
KG- la cells. Then, the mouse spleen cells were fused 
with non-immunogJobulin-producing SP-2/D-AG14 
(SP-2) mouse plasmscytoma cells and cultured In HAT 
medium. Fazekas de St. Groth and Scheidegger, (1980) 
/ ImmunoL Methods 35:1. Hybridomis were assayed, 
and the aati-My-10-productng clone was selected for 
binding to KG-U cells, but not to human peripheral 
blood granulocytes. The hybridoma ceils were sub- 
cloned at least twice. Neat spent hybridoma culture 
supemate was used as the source of antibody, under 
conditions (determined in preliminary experiments) 
sufficient to saturate binding sites on KG-la ceils. The 
insotypes of all hybridoma- and plasmacytoma-derived 
antibodies used were determined as previously de- 
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scribed. Civin and Banqucngo, < I9S3> J. Immunol 
Methods 61:1. 

By two weeks, macroscopic colonics were observed 
in aJl 48 cultures; the culture supemates were tested in 
indirect immunofluorescence assay* on KG*la cells, as 5 
well as on granulocytes from several normal donors. 
Four of these initial culture superstates were strongly 
reactive (at least five times background) with KG*la 
cells, but did not react with granulocytes from any 
donor tested. The hybridoma culture producing the to 
andMy-10 monoclonal antibody wis cloned in soft 
agarose. Civin and Banqucrigo, (198)) J. ImmunoL 
Methods 61:1. Anti- My- 10 was shown to be a n IgO 1 
(Kappa) antibody, by enzyme-linked immunosorbent 
assay, Civin and Ban gen go. (1983)/ ImmunoL Methods 13 
61:), using isotype -5 pcctfic antibodies (Zymed Labors* 
tones. Burlingame, Calif). The thrice -cloned hy- 
bridoma producing monoclonal anti-My-IO antibody is 
available from the American Type Culture Collection 
under ATCC Accession No. HB-8483. 20 

EXAMPLE II 

EXPRESSION OF MY-10 ANTIGEN ON 
MYELOID CELL LINES AND NORMAL 
HUMAN BLOOD AND MARROW CELLS 2 3 

Cell lines were obtained and cultured as previously 
described. Strauss et aJ., (1983) Blood 61:1222. tn addi- 
tion, the recently described HEL human erythroleuke- 
tnia cell line (Martm and Papayannopouiou. (1982) Sci- 
ence llli 1233) was generously provided by Dr. T. 30 
Papayannopouiou (Seattle, Wash.), and was cultivated 
similarly. 

Heparinized (20 units/ml) peripheral blood was ob- 
tained from normal laboratory volunteers, and cell 
types were separated by several techniques. Platelets. 33 
red blood ceils and peripheral blood mononuclear cells 
(PBMQ were separated as described previously (Civin 
et aL, (1981) Blood 57: 842; Strauss et ai., (1983) Blood 
61: 1222) over Histopaque-1077 0 (Sigma. St Louis. 
Mo.). Since Todd et aL, (198!) / Immunol 126; 1435, 40 
bad pointed out that monocytes may adsorb platelet 
fragments during conventional PBMC preparation as 
above, defibrinated (rather than heparinized) blood 
samples were used when monocytes were to be evalu- 
ated. Lymphocytes or monocytes in a mixed population 45 
of PBMC could be separately analyzed for flourescence 
by first selecting a “lymphocyte region" or "monocyte 
region," on the basis of forward and right angle light 
scatter (Hoffman and Hansen. (1981) InL J. Immune 
pharmac 3: 249) using flow cytometry (Spectrum III 50 
cytofluoro graph; Ortho Diagnostics, Raritin, NJ.k In 
other studies, the monocytes/macrophages in PBMC 
preparations (1 million cells/ml complete growth me* 
dium) were labelled by incubation (37* C* 5% COL 45 
min.) with 100 milHon/ml latex microspheres (Dow 53 
Diagnostics, Indianapolis, Id.). After washing, phago- 
cytic mononuclear cells were identified microscopically 
(at least 3 beads/ceil). 

To obtain enriched T* and B-lymphocyte popula- 
tions, PBMC (5 trullion/ml complete growth medium) 60 
were first depleted of monocytes and macrophages by 
incubation (37* C„ 5% C02, 90 rain.) in plastic petn 
dishes (Falcon. Oxnard, Calif.). The nonadherent 
PBMC were then washed and fractioned using sheep 
erythrocyte (E>rosettc formation. /ondal et aL (1972) «5 
2 Exp. Med 136: 207. To isolate peripheral blood 
granulocytes, mononuclear cells were first removed by 
Histopaque-1077 0 density gradient centrifugation. 


10 

The ceils beneath the interface of the first gradient were 
washed once, and granulocytes were then separated 
from red cells by dexiran sedimentation. Small numbers 
of residual red cells did not imerfare with later analysis 
of antibody binding to leukocytes; if large numbers 
(greater than 25%) of red cells were present, they were 
lysed osmoticaJIy. Crowley et al.. (1980) AVir Eng. J. 
A fed. 302; 1163. 

Manow was aspirated from posterior iliac crests into 
alpha medium (M,A. Bioproducts. WaJkersville. Md.) 
containing preservative-free heparin (100 unns/ml Pan* 
beprin® Abbott, Chicago. If.). Excess cells obtained 
from donor marrow harvested for allogeneic marrow 
transplantation, or marrow ceils from normal volun- 
teers wete utilized. Diluted marrow samples were cen- 
trifuged over Histopaque-1077®. The interface ceils 
were washed, suspended in complete growth medium, 
and incubated {Yl* C, 5% C02) in petn dishes for at 
least 90 mm. to remove plastic-adherent cells. The low 
density, plastic nonadherem marrow cells were washed 
at least once again prior to use. Leukemic blast cells 
were obtained from patient diagnostic marrow samples 
as previously described. Civin et ah. (1981) Blood 57; 
842, 

The antibodies 12 (Nadler et aL. (1981) Prog . Hema • 
toL XII: 187-223, anti-HLA-DR), cALLa (Ritt et aL, 
(1980) Nature 283: 583, anti-common acute lymphoblas- 
tic leukemia antigen), Mo2 (Todd et suL (1981) / 
ImmunoL 126: 1433, monocyte-specific). Til (Kamoun 
etaM19$!)/ Exp. Med 153: 207; Howard et aL(19l!) 
J. ImmunoL 126: 2117, ann-theep red blood cell recep- 
tor ofT-cells), and B! (Nadler et il„ (1981) Prog. Hema* 
toL XII; 182-225, anti-pan fi-ceil) were generously pro- 
vided by Dr. L. Nadler (Sidney Farber Cancer Center, 
Boston. Mass.) and Dr. K. Kortwright (Coulter Diag- 
nostics. Hialeah. Flak The antileu-l monoclonal anti- 
body (Englcman et al.. (1981) Proc Matt Acad. JeL USA 
7|: 1891) was generously provided by Dr. R. Levy 
(Stanford, PaJo Alto, Cali/.). The MOPC 21 IgO T 
(Ktppil mouse myeloma protein, produced by 
P3X63.AG8 cell line (American Type Tissue Collec- 
tion. Rockville. Md.) and having no known specificity, 
was utilized as a negative control antibody (culture 
supemate). The 28/43/6 moooclonal antibody, which 
binds <0 lymphocytes from all donors tested (Strauss et 
aL# (1983) Blood 61: 1222), was used as a positive con- 
trol. 

Indirect immunofluorescence assays to measure bind- 
ing of monoclonal antibodies to cells were performed as 
previously described. Civin et al., (1981) Blood 57: 842; 
Strauss et ai.. (1983) Blood 61: 1222. Binding was ana- 
lyzed either by sundard phase and fluorescence micros- 
copy and/or by flow microfluorometry. 

Large quantities of celt surface My- 10 antigen (indi- 
rect immunofluorescence assay) were detected by flow 
microfluorometry and other methods on KG-U ceils. 
The anti-My-IO-Ubelled KG-U cell population was 
even (slightly) more intensely fluorescent than the (pos- 
itive control) 28/4 3/6-labeJ led sample (Table I). In 
contrast, when the other cell lines were labelled with 
anti-My-10. neither the fluoiescence histograms nor the 
derived values were greatly different from the negative 
control (MOPC 21) ptofile. (Daudi and K-562 ceils 
were not defectably labelled with the positive control 
28/43/6 antibody. This is consistent with the thesis that 
this antibody detects a framework epitope of the HLA- 
A.B molecule, since HLA-A.B is not expressed on 
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Daudl or K0562 ceil*. Strauss ei ah. (1983) Blood 61: 
1212), In this experiment. Daudi cell* appeared slightly 
positive for MV* 10. However, tn other experiments, til 
of these cell lines (except KG* la) were clearly negative 
for anti* My- 1 0-bmding. The same conclusions were 5 
reached when whole viable cells were tested by en* 


12 

MOPC 21 and 15.6 with 28/43/6 2.1% ©f anu-My-IO- 
treated marrow cells were more fluorscem than the 99.9 
percentile cell treated with MOPC 21. FACS II oscillo- 
scope fluorescence vs. light scatter "dot plots" of these 
marrow cells at two FACS II laser voltage settings 
were made. 


TABLE I 


My-iO Antigen Eirrnwwt on Hum in Lfufcenue Cell Ums: 
Dctrwi Poouluxm Fluorescence* 
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TABLE 2 

MHO Anugeit Expression on Blood and K.G-1 CcUt: 


Derived Potrehrngo Fluorocmct* 
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zyme-lmkcd immunoassays (EIA). and when purified 
anti* My* 10 was used rather than tissue culture super- 40 
rule. 

Table 2 shows FACS fluorescence data of isolated 
peripheral blood granulocytes, plastic-adherent mono- 
cytes (86% monocytes by Wnght-Gictnsa stain), and 
non adherent "lymphocytes" (66% lymphocytes by 43 
Wright-Giemsa stain) afier reaction with anti-My-10. 

No specific fluorescence was detected. In several addi- 
tional immunofluorescence and EIA assays. anti-My-10 
did not label peripheral blood granulocytes, 
mononuclear cells (including E rosette-positive and 50 
E*rosette*negative cells, and latex bead-labelled phago- 
cytic cells, analyzed individually), red cells, or platelets 
from any of 9 normal human blood donors. 

Low-density, plastic-nonadherent. marrow cells from 
normal human donors were analyzed for cell surface 33 
expression of My-10 antigen by indirect immunofluores- 
ence using visual microscopic detection. A small, but 
definite (1.3% mean) subpopulation of marrow cell was 
fluorescent over MOPC 21 background in eight experi- 
ments. A small subpopulation of My- 10-positive max- 60 
row leukocytes was also identified by flow cytometry. 
KG-la cells, tested in the same experiment, axe shown 
for comparison. In both the KG* la cells and the My-10- 
positive marrow cells, there is cellular heterogeneity 
with regard to My* 10 antigen cell surface density, from 63 
near background to ofT-scale at these instrument set- 
tings. Mean fluorescence intensity of the mtr-My- 10- 
treated marrow cells was 1.2, compared to 0.8 with 


EXAMPLE HI 

MORPHOLOGIC AND CYTOCHEMICAL 

PHENOTYPE OF MY-10-PANNED MARROW 
CELLS 

The technique of Engleman et aL froc Mad Acad, 
Sci USA 78: 198!, was utilized as previously described. 
Strauss et il., (1983) Blood 61: 1222. Briefly, to non-tis- 
sue culture treated plastic pciri dishes (Lab-Tek, Naper- 
ville. IU 60 mm) was added 5 ml of sterile Tris buffer 
(0.1M, pH 9.2) containing 20 ug/tnl affinUy-purfied 
goat anti-mouse IgG antibody (Kirkegaard A PetTy). 
After 43 minutes (22* C), (he dishes were rinsed three 
times with Hank's balanced salt solution (HBSS), then 
once with HBSS containing 0.2% Bovine serum albu- 
min (BSA), and stored (4* C) in the Utter medium. 
Immediately prior to use, dishes were washed with 
HBSS containing 0.2% BSA. 

Plastic-nonadherent, low density marrow leukocytes 
were adjusted to 3 mtl!iort/ml in HBSS containing 0.2% 
BSA and incubated (30 miiu, 22* C) with an equal 
volume of spent hybridoma supemate (conditions of 
antibody excess, as determined in prelim mary experi- 
ments). Cells were then washed twice in cold HBSS 
containing 0.2% BSA. Ten million ceils in 2 ml of (he 
same cold medium were placed in a goat-anti-mouse 
Ig-coated petn dish at 4* C. The dish was rocked gently 
after one hour, and after two hours, the unbound cells 
were harvested by rocking and gentle pipetting with 



4,714,680 


13 

th/et 2 mi volume*. The bound cell* were released by 3 
rinses with vigorous pipetting. 

OnJy l.7-2.2% of the normal human low density, 
plastic nonadherent, bone marrow ceils bound to the 
My- 10 panning plates in these four experiments. Cel] 
fractions were then cytocentrifuged and stained for 
morphology (Table 3). The rmai! My- 10- positive mat* 
row cell fraction coauuned many undifferentiated bfxst 
ceils (Table 3). Small numbers of progranulocyces. more 
mature granulocytic cells, and lymphoid cells were also 
observed in this ceil fraction. These results were con- 
firmed by analyst* of double esterase cytocheraicaJ 
stains of the cell fractions (Table 4) which suggested the 
presence of both monoblast* (nonspecific esterase-posi- 
tive) and myeloblasts (NASD chloroaceute esterase- 
positive). 

Smeared or cytocentrifuged preparations of whole or 
separated marrow cells or colonies were stained either 
with Wright-Glemsa stain, or with a double -esterase 
(alpha-naphthyl) acetate and naphthol AS-D chloroace- 
tate esterases) cytochenrucai stain and Mayer s Hema- 
toxylin count erjuin for differentia! counting, or with 
other cytochetmcai stains (Yam el aJ., (1971) Am. J. 
Clin. Path 35; 283). 

TABLE 3 

Differential Blood Count* * of 

My- 1 0-Ae ft tea- Positive »s. Net spy Marrow Cells 

Marrow Celb 


14 

TABLE 4-conunued 



Uaacrvtted 

Mv-I0-Nc« 

Mr- 10- Pen 


E*P 

Eip 

Esp Exp 

Exp 

Eip 


!••• 

2 

1 

J 

1 

2 

81*m cells 

2 

2 

1 

4 

74 

42 

rmaytfocytci 

4 

4 

7 

3 

3 

7 

Myefo-Neouo** 

SI 

34 

40 

44 

4 

2 

Ba«opfeth/Eoaaj»ophil» 

1 

0 

1 

1 

1 

1 

Monocytes 

t 

3 

4 

1 

4 

0 

Lymphocytes 

25 

27 

34 

43 

7 

24 

PUsmecytc* 

1 

1 

0 

0 

1 

1 

ErythroOUstt 

3 

II 

6 

3 

t 

0 



Marrow Cells 




. Urwrwiied 

Mv*l0-Ne« 

vtv.io*r<» 


C>a 

Exp 

Exp Exp 

E*p 

Esp 


3 

4 

3 

4 

3 

4 

BUst cells 

It 

10 

1 

T 

23 

45 

Ptwayctocyiea 

6 

24 

10 

IS 

14 

14 

Myelocytes 

4 

IT 

II 

4 

4 

0 

Mctxmyetocyicp 

23 

2 

3 

2 

12 

0 

Band form* 

t 

0 

12 

0 

14 

0 

Sefmtmed oettt ropfcds 

34 

1 

0 

0 

3 

0 

Bwophds 

0 

2 

1 

0 

2 

0 

g» — t » - 

WWBOplUU 

0 

0 

3 

0 

2 

0 

Monocytes 

0 

3 

0 

2 

1 

2 

Lyerpfcocyies 

3 

23 

27 

42 

22 

14 

PUMucytei 

0 

1 

0 

1 

0 

1 

EryihrohUm; 







QrthochrooiesophiTic 

7 

12 

24 

20 

0 

0 

Basophilic 

1 

3 

2 

4 

0 

0 

Pofychromacoptalie 

2 

0 

0 

1 

0 

1 

Proerythrotrfeais 

0 

2 

I 

0 

0 

0 

*fcrc<M 94 m Im JCO Wn|V *-n»m to ctfb cowmtrnm trooot 




Sm* form, p<- 

atginttttd 

irtuorMk 


- g -f inri 








TABLE 4 
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EXAMPLE IV 

anti-my-io-immune rosetting human 

MARROW CELLS 

Previously described procedures (Goding. (1976) / 
ImmunoL Methods 10: 61: Parish and McKenzie. (1978) 
/ ImmunoL Methods 20 173) were modified as de- 
scribed below. Human O-negativd red ceils were puri- 
fied from heparinized fresh whole blood by centrifuga- 
tion (300 x g 30 min.. 22* C) over Mono-Poly-Resolv- 
ing Medium (Flow Laboratories. McLean, Va.V The 
leukocyte-free, erythroid cell pellet was washed five 
times in sterile 0.9% NaCl (4* C. 300 X g. 10 min.) and 
stored 16 hours as a 10% suspension in isotonic saline 
(4* C). Affinity-purified goat anti-mouse IgG (Kirkeg* 
aard and Perry), and ptotein A-sepharosc column 
(Pharmacia, Piscauway, N.J.) -purified (Ey et aL, 
(1978) Immunochem 15: 429) monoclonal antibody (an- 
ti-My-10, MOPC 21, or 28/43/6) in isotonic saline were 
centrifuged (15.600 Xg. 30 min., 4 4 G) to remove mac- 
ro-aggregates immediately prior to use. Immune red 
cells were prepared by the dropwise addition of 0.5 ml 
0.01% chromic chloride to a (4* C.) suspension contain- 
ing 350 ul isotonic saline, 50 ul freshly washed packed 
red cells, and 50 ul antibody (1 mg/ml). After five min. 
(22* C). an equal volume of phosphate-buffered saline 
(PBS) containing 0. 1 % sodium azide was added to stop 
the reaction. The immune red cells were washed by 
centrifugation, transferred to a fresh test tube, then 
washed again and resuspended to a 10% suspension in 
PBS containing 0.1% sodium azide and 10% fetal bo- 
vine serum (FBS). All manipulations were under aseptic 
conditions. The immune red cells were kept at 4* G 
until use later that day. 

In the dirict immune rosetting procedure, one million 
low density, pi tstic-nonadhetent marrow cells in 100 ul 
PBS containinf. 0.1% sodium azide and 10% FBS were 
mixed with 50 ul immune red cell suspension. After 
gentle cemrifugation (200 X g, 5 mm., 4* G). cells were 
60 mixed gently, then kept at 4* G for one hour. Next, 3 ml 
of HBSS containing 0.2% bovine serum albumin was 
added. Aliquots were cytocentrifuged and siained for 
morphological analysts. To the residual volume, one 
drop of 1% gentian violet was added, and wet mounts 
were prepared and counted. 

For the indirect immune rosetting procedure, cells 
were first incubated with centrifuged McAb (60 miiu 4* 
C.\ washed twice, then resected with goat-ami-mouse 
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IgG-coaied red ceils « in the procedure for direct to- 
tettea. 

1.3-3% of nucleated marrow cells were My-10-posi* 
live by these assays. Morphologic analysis of cytoccn- 
trifuged rosetted preparations indicated that few mature $ 
cells formed rosettes and that the predominant My- 10- 
positive ceils were blast cells (Table 5). although not alt 
blast cells were My-10-posuive (by either panning or 
immune resetting)* 

TABLES 
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EXAMPLE V 

EXPRESSION OF MY-10 BY HUMAN MYELOID 
COLONY-FORMING CELLS FOR 
GRANULOCYTES AND MONOCYTES 

(CFC-GM) « 

Normal marrow cell fractions obtained as above were 
assayed for CFC-GM in semisolid agar cultures. 

Day 12-14 CFC-GM were assayed in triplicate in 
semi-solid agar with 3% placenta-conditioned medium 
(Pike and Robinson. (1970)/. Celt PhytioL 76: 77; Bur- 
gess et aL. (1977) Stood 49: 573) exactly as described 
previously (Strauss et tl.. (1983) Blood 6 1 : 1222). Dsy 14 
multiluieage colonics (Fauser and Messner. (1979) Blood 
53: l023;Nakahataetal^(1982)BW59: 837; !scovc,ct ^ 
aL* (1974) / Cell PhytioL 13: 309) were assayed in qua- 
druplicate in medium containing 0*96% methylcdlu- 
lose, 5% pUcenta-conditioned medium, and I unit/ml 
erythropoietin (Connaught. Torronto. ONT). Colony 
number wu a linear function of total celb plated. It 35 
should be noted that in most experiments, cells were 
plated at several dilutions 10 obtain countable plates 
(20-200 colonies). This was particularly important with 
My- 10- positive cell fractions, which were enriched in 
colony-forming cells. In addition, mixed lineage cofo- *0 
flies were not scored on plates with more than 100 total 
colonies per plate, to avoid scoring superimposed colo- 
nies as products or a single colon y-fornting cell. 

Colonies were counted in situ using a dissecting mi- 
croscope (50-80 x) or inverted phase microscope 63 
(200X) and gross colony and cellular morphology was 
recorded. Representative colonies were plucked using a 
Pasteur pipette. Stained cytocentrifuge preparations 
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were analyzed for confirmation of cell type(s) within 
the colonies. 

Less than 10% of the CFC-GM were detected in the 
My- 10-negative cell fraction, and the My- 10- positive 
cell fraction was several-fold enriched for CFC-GM. 
compared to un fractionated marrow or control JgGI 
(MO PC 20-bound marrow cells (Table 6). However, 
only approximately 40% of the CFC-GM of the initial 
marrow sample were recovered in the My* 10-positive 
cell population. This might be explained by mechanical 
injury to the My- IB-positive cells or by partition of an 
accessory cell type Sharkis et aJ., (1981) la Gershwin 
and Merchant (eds), Immunologic Defects in Laboratory 
Animals (Plenum* N.Y.) I: 79; Strauss et aL (1983) 
Blood, in presnt 

Marronr edit fractions obtained by My-IO-puming 
were also cultured in medium containing methylceJlu- 
lose. As in agar cultures. CFC-GM were almost totally 
depleted from the My- 10-negative fraction (Tables 7,8). 

In the experiment shown in Table 7, the My-10-positive 
fraction was approximately 30-fold enriched in CFC- 
GM in this 90% of the initial CFC-GM (the full recov- 
ery of CFC-GM in this experiment contrasted with 
yields of CFC-GM in agar cultures described above). 
CFC-GM colony subtypes (granulocyte, monocyte vs. 
grxnulocyte/raonocytes (data not shown); small vs. 
large colonics) were found in similar proportions in the 
My- 10-positive and control cell populations. 

Pure erythroid colonies were enumerated at Day 14 
in the same panned marrow cell fractions (methyleeJ- 
lulose-cofitaining cultures. Table 7, 8). Pure erythroid 
colonies were several-fold enriched in the My- 10-post* 
dve fraction, but some erythroid colonies were also 
present in the My- 10-negative ceil populations. It was 
noted that all of the large (more than 200 celb) ery- 
throid colonies with the microscopic characteristics of . 
BFU-E (multiple hemoglobinized clusters of celb form- 
ing a large colony) were My- 10-positive. Though smaJl 
(less than 200 cell) erythroid colonics (enumerated on 
day 14, but with the morphology of CFU-E in that they 
were composed of only a single cluster of hemoglobi- 
nttcd eelb) were enriched in the My- Unbound fraction, 
substantia] numbers of small erythroid colonies were 
My-10-bound. 

Smaller numbers of pure eosinophilic colonies were 
observed in these methylceliulose-conuining marrow 
cultures. The pure eosinophilic colonies (CFC-Eo) 
were depleted in the My- 10-negative fraction sad en- 
riched in the My- 10- positive fraction (Table 7, 8). Over 
80% of CFC-Eo were My- IB-positive by this methodol- 
ogy. Even smaller numbers of mixed eosmop bilk -ery- 
throid colonies (CFC-EEo) were observed, all b the 
My-10-postuve cell population (Table 7, 8). 
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CFCGM (agar cultural m My-10-Fanned Normal 
Human Marrow Cells 
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»mi-My*lO. wished, then reacted with centrifuged* 
fluorescem-conjugated'. imi-mousc igO (as above for 
Analytical indirect immunofluorescence). After wash* 
mg, the ceils were analyzed and sorted on the basts of 
fluorescence intensity (FACS II). "My-lO-bright'* cells 
were defined as more than 50 channels fluorescence 
intensity (1.93% of total My-10-treaied cells: in con* 
trust. 0.05% of the MOPC-2I*treitcd cells were 
blighter than 50 channel units). The FACS II was ad* 
justed to deflect anti-My*l(Mreited ceils with fluores- 
ce n ce imensity less than JO channels into the "My- 10- 
duir friction (97.14% of total sorted cells). A -win- 
dow** of cells between JO- 30 channels fluorescence 
intensity (0.93% of total My- IQ-treated cells) was dis- 
carded to minimize overlap. The My-10-bright fraction 
consisted almost entirely of morphologically defined 
blast cells (Table 9) Cyiochemicai assays suggested that 
the FACS-separated My*10-positive blast ceils were 
20 heterogeneous, containing at least monoblasts and mye- 
loblasts (confirming cyiochemicai studies on panned 
My- 10- positive cells). 

The My-lO-positive fraction contained essentially all 
of the colony-forming cells, and was more than 50-fold 
23 enriched for these progenitor ceil types (Table 10). 1S% 
of the My- 10-positive cells formed colonies detectable 
in this culture system. These FACS results are in agree* 
meat with the results using the panning methodology, 
except that FACS apparently yielded a population of 
My-10-positive cells that was more enriched in primi- 
tive and e I on o genic cells. 
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EXAMPLE VI 

FACS II SORTING OF MY-10TREATED 
MARROW CELLS 

Under aseptic conditions, normal low density, nonad- 
herent marrow cells were incubated with centrifuged 
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EXAMPLE VII 

IMMUNO PRECIPITATION OF A 
RADIOLABELLED KG-IA ANTIGEN BY 
ANTl-MY-IO 

Vectorial labelling of the plum* membrane of intact 
ceils with 125 I-»odide, followed by immunoprecipita- 
lion with S A -bound monoclonal antibody, SDS-PAGE 
analysis, and visualization of antigen by autoradiogra- 
phy, was utilized to identify the KG-Ia membrane pro- 
tern detected by anti-My-lOD. Under reducing as well 
as non-reducing conditions. My- 10 antigen had an Mr of 
approximately 1 15 kD, indicating the absence of disul- 
fide-linked oligomers. 

KG-U cells were radiolabeitcd vcetonaJly within 125 
l-iodide using the method of Hubbard and Cohn (( I9T2) 
J» Cell BioL S3: 390). Briefly, 20 million cells in exponen- 
tial growth were washed four times in 10 mM Hepe* 
s—0. ISM NaCI buffer, pH 7.4 (Buffer A). The ceil 
pellet was resuspended in one mJ of Buffer A containing 

0.05M glucose, 40 gal of (100 IU/ml) lactoperoxidase 
(Calbioc hem -Behring. San Diego, Calif.), and 2.5 u! of 
freshly prepared (I mg/ml) glucose oxidase (Millipore 
Corp., Freehold. NJ.). 0.5-1 mC-1 of 125 1* iodide 
(New England Nuclear, Boston, Mass.) was added, and 
the ceil suspension was incubated at 22* C. for 20 min- 
utes with gentle agitation. Then 10 ml of Buffer A con- 
taining 4 mM Kl and 0.1% glucose was added to stop 
the reaction. After four washes with Buffer A. the cell 
pellet was resuspended in 500 ul of disruption buffer < 10 
mM EDTA. and 50 ug/ml Leupeptin [Sigma}) for 20 
minutes on ice with periodic vortexing. The cell extract 
w*a then centrifuged (10 minutes, 15.600 Xg. 4* C.% 
and the supemate used for immunoprecipitation. 

Imnmnoprecipitation was performed essentially as 
described by Lasspson, in Monoclonal Antibodies 
395-397 (Kennett. et at 1980). For each monoclonal 
antibody to be tested. 300 ul of 10% fixed, whole, pro- 
lein A -bearing Cowan strain Staphylococci (SA; Calbi- 
ochem- Behring) was washed three times by centrifuga- 
tion < 1 5,600 X g. 5 min., 4* C) in Lampson. wash buffer 
(WB) (0. 1M phosphate-buffer saline, pH 8.6, containing 
0.1% BSA, 0.02% NaN3. 0.5% NP40, 0.1% SDS). The 
SA pellet was then resuspended to the initial volume 
with goat anti-mouse IgG serum (Kierkegaard and 
Perry, Gaithersburg, Md.) and incubated 12-18 hrs. at 
4* C The SA-IgO complex w as washed seven times in 
WB and suspended with monoclonal antibody (hy- 
bridoma culture supemate) to 10% (v/v). After 40 min- 
utes incubation (22* C), the SA-IgG -monoclonal anti- 
body complex was washed three times in WB and resus- 
pended to the initial volume in WB. To this complex. 
80-120 ul of ceil extract was added, followed by incuba- 
tion at 4* C. for 12-18 hours. The SA-IgG-monoclonal 
antibody complex was then washed three times in WB 
and resuspended in 50 ul of WB plus 25 ul of Laemmli 
(1970) Nature 227: 680) sample buffer (0.0625M Tris 
HCL pH 6.8, containing I2J% glycerol. L23% 2-raer* 
captoethanoL 3% SDS and IraM EDTA), boiled for 
two minutes, centrifuged (15, 600 xg. 5 min.), and the 
supemate harvested for analysts by SDS-po!yacryta- 
mide gel electrophoresis. 

The samples were analyzed on 10% SDS-polyacryla- 
mide gels under reducing conditions according to the 
method of Lacmmii (1970) Nature 227: 680). After elec- 
trophoresis. the gel was turned with Coomassie brilliant 
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blue, desuined. dried onto filter paper and exposed to 
X-ray AR film (Kodak, Rochester, N.Y.) at -70* C. 

EXAMPLE VIII 

5 REACTIVITY OF ANTI-MY-IO WITH 

DIAGNOSTIC SPECIMENS FROM PATIENTS 
WITH ACUTE LEUKEMIA 

Initial diagnostic marrow specimens ftom Johns Hop- 
lQ kin* Oncology Center patients found to have leukemia, 
with at least 80% marrow blast cells, were tested with 
these antibodies by indirect immunofluorescence. Spec- 
imens which contained at least 20% fluorescent cells 
(over background) were counted as "positive" for that 
l5 antigen (Strauss c« aJ M (1983) Blood, in press). The 
My- 10 antigen was expressed on blast cells from ap- 
proximately 30% of the acute leukemia specimens, both 
lymphocytic and nonlymphocyttc, but on none of the 
few chronic leukemia specimens tested, including two 
2 q specimens of chronic myelogenous leukemia (CML) in 
"myeloid" blast crisis or other specimens tested (Table 
M). 
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Since variations will be apparent to those skilled in 
the art. it b intended that thb invention be limited only 
by the scope of the appended claims. 

35 1 claim: 

1. A suspension of human cells comprising pluri po- 
tent lympho-bcmatopoietic stem cells substantially free 
of mature lymphoid and myeloid cells. 

2. The cell suspension of claim 1 further comprising 
60 colony-forming cells for granulocytes/raonocytes <CC 

GM\ colony-forming cells for erythrocytes (BFU-E). 
colony-forming cells for eosinophib (CFC-EoX ®ol- 
tipotent colony-forming cells (CFC-GEMM% tod im- 
mature lymphoid precursor cells. 

63 5. The cell suspension of claim 1 substantially free of 

cells without a cell-surface antigen recognized by the 
monoclonal antibody produced by the hybridoma de- 
posited under ATCC Accession No. HB-8483. 
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4. A suspension of human cells from blood compnt- 
inn plunpotem lympho-hcmatopoieuc stem cells sub* 
stantiaJIy free of mature lymphoid and myeloid celts. 

5. A suspension of human cells from marrow or blood 
comprising cells having a cell-surface antigen recog* 5 
mzed by the anubody produced by the hybndoma de- 
posited under ATCC Accession No. HB-8433 and sub- 
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stinttaily free of cells that do not have a cell-surface 
antigen recognued by said antibody, said suspension 
having the ability to restore the production of lymphoid 
and hematopoietic ceils to a human lacking said produc- 
tion. 
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